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"SEM CON TECHNI CAL FI ELD The present invention relates to a
~met hod f i ng sem conductor chips in which a support disk is
| xedl

used to hold, 3 a seni conductor wafer while dici ng it into chips. 10
BACKGROUND ART% is wel | known, a sem conductor wafer has a plurality of
ICs or LSIs forned on its front side, and it is separated in the form of

chips b o e sem condyct or fer al [ts crossing streets, so that
t hey rrammmﬁ@%@m)a vari etbg%}ﬁﬁrb% ?gréaNat uses. 15 Sem conduct or
waf ers have, und away on the rear sides until their thickness is
reduced to BES¥00 or less umor 50 or |ess umthick these days. Such thin
waf ers METHOD FOR MANUBACRARINGISEMIGGNDUCTIORICHI®E t ness | i ke a paper.
As a renmedy, therefore, they are stuck to support disks of good rigidity,
thereby facilitating the grounding and transporting of such thin objects.
20 AfterrECHNICAL PRELponductor wafers to be as thin as required, their

support disks_are renoved fromthe senm conductor wafers, and then adhesive
tapes are appilihed presend siovgriiamd relates oriduca ormelitast s faror manufagturinge
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and the so grooved sem conductor wafers are ground on the rear sides until

t he grooves appear to separate each wafer into squares (commonly called

"prendi G A I s known, such grooved sem conductor wafers are
stuge t(?gg[})(g?wy?keﬁ;‘ good rigidity before dicing) and 30 they are

renmoved from Aseisswelioknowins assaemiconddictorngafert has a phwalityrof 1es wrdi$isi cul t
to renmoye_ the thin sem conductor, .chips fromthe suppor i sks w.t.ho
Qanage.sTfOW\9§ s 'tﬁi ‘ﬁ%'at gpnet r?i‘ﬁﬁ_t‘ﬁo R%ﬁ#ﬁh?@%?ﬁ&ﬁnﬁft Eﬁ'Pﬁl;b%;g'?'Hg Pesent
i nvent i @@amitbRaeEr avafed diengatsntiossmiy SBraets; sy thif ey Mayssd used e bor
chips to be reppved fromthe support disks w thout beihg bifoken or damaged.

., 2 D SeriebrtelectrPRIZEARPARIUIRS. pr esent i nvention provides a method for
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front sithieknessiisiceduced doi e 11108 or lessopp ioseS0 tdndess um thick these days.
Such thin wafers are difficult to be handled because of their softness like a paper.
As a remedy, therefore, they are stuck to support disks of good rigidity, thereby
facilitating the grounding and transporting of such thin objects.

20 After grinding semiconductor wafers to be as thin as required, their
support disks are removed from the semiconductor wafers, and then adhesive
tapes are applied to the so ground semiconductor wafers for dicing. The
semiconductor wafers, however, are so thin that it is very difficult to remove the
adhesive tapes after being diced.

25 Alternatively the semiconductor wafers are grooved on the front sides
along crossing streets, and the so grooved semiconductor wafers are ground on
the rear sides until the grooves appear to separate each wafer into squares
(commonly called “pre-dicing method”). As is known, such grooved
semiconductor wafers are stuck to support disks of good rigidity before dicing, and

30 they are removed from the support disks after dicing. It is, however, very difficult
to remove the thin semiconductor chips from the support disks without damages.

What is aimed at the method for manufacturing chips by the present
invention, therefore, is to permit semiconductor wafers or semiconductor chips to
be removed from the support disks without being broken or damaged.



steps of: applying the sem conductor wafer to a support disk via an

i nterveni ng adhesive layer with the front side of the sem conductor wafer
‘facing the adhesive |ayer, which is ser3itive to a certain exterior factor
for reducing its adhesive force (wafer-and-support conbining step); holding
fixedly the wafer-and-support 10 conbination on a selected chuck table of a
waf er grinding machine to grind the sem conductor wafer on the rear side
(grinding step); applying the wafer-andsupport conbination to an adhesive
tape for_dicing with the so %round rear side facing the adhesive tape,
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nterveni g Sdme resfit Bvehlep A0vERs & heliof P iaieDs, senfbidlitier e
t api ng swafer mtaxisepamte rtghlp@esandts?émwmnducﬁﬂhﬁaferehé\ﬂnﬁra phgratityoppichipy sk

fron1the front, side Q senlconductqr er after the taping step
(tape-r éiﬁa‘\neﬁ’gbx pécpssmaﬁ&reﬁ@ an g frond SAQ‘P,\ggh%[ﬁthfF&ﬁ’énéb%ltrwml@ﬁﬁQﬁwth%e

chuck t Vﬁ s of; agﬁg@g?wl C%mlegr&&@?tSPWéfgft&%oﬁﬁﬁé’rttd@( %f‘d“aﬁoiﬂféﬁbﬂfng""af er

Into In I nNg resent 1 nven
provi desadahemvmtayefrawti'dtha ﬂongsuesmfrthecseﬂnmondummfrervafenfacleg;blae awesivqos

id d f I |, f gchi def
Street o oG v TeR s S20Rue i fafel 5Bl fech BT BauERe I RANEEE PR %o
hol di ng Mﬁeﬁéﬁﬁ@'pﬁm ogomdlrfiig OBteb) ChH@I@lﬁgﬁbf ixedly m@5m@féﬂ-§ﬁd1§ifdﬁdﬁﬁ to
nake grooves, al ong the cr055|ngustreets on the front side of the

seni eonormmbman@netan @gs@e@teﬁbc elpfablamf § iwafer gending aaehing &0 gridethe o a
support Gé’érﬁi&o}ﬁbﬁ B%éf‘rr éﬁﬁrt Bgr%‘ghﬁaév ri'n"a)gg sm)gﬁﬂbg‘yiﬁg%b Haf&r-Qhgt e

sem con or ma aC|n eslive nsrtive to a
cert ai n supgport oonftnmtmn tmenrauimslvg tape faddmg/anthobheescﬁ \grbHend xedr sidepor t

nbi t hal di f th f t
Che chudRoRish (8e oRaesuP clahs | HAIGH, (RS honadTaUGPHaBEHCSYBRPRBAADK B
war er Orblidﬂl?nfe?éﬁcé b?% dieird frame (ﬁ;ﬂﬁ%%?e Pp%@fbcﬂﬁg Ttﬁ@céﬁéfn &xtefoPfadtde

sem conductor wafer {grinding step) I ng the Wafer-and- support

conIPnatonihe intervexing edhesiveplayenio m@uc&;ntwadheswe fosce befere ercaftesthee

Lhe! o9 P SR, nd Moy 8, i@ Vehiio HEMEUREEY&N g subdf BRYK 6
CSL 2 2: \rll eth}eg faonbsuﬁegt?g dhe csemimen?ucwrmafengasffagh&wétr{@iﬂrw%m?;pE](taptseﬁdemevirt@
o or versted): A Bolbing e malsteandiania cambinatdsnon et Shock Bhiedt & dicing

seni con%@bﬁrnevwaﬁt aHd §é e Y38 SBEEoR ok RS InRSTRIGIVIALAH abs (Bl

the present 1 nvention pro es a net or d|v ing a sem conductor fer
i nt @0sepstep).e chi ps, said sem conductor wafer having a plurality of chips

comr ses” t ho AEape Y | HegartngriRnieSmrBlEe, o7 RPN o o o

a 10 di csergmmmllulctm' mferahﬂogsepam&e adm:pm s4id semrrmjcmfr eatfer travirg & r ont

e or t PTG COS et Busrodnles stepROadB St Sy drorarnzendnight
side of | BanERRGRANELES ot RSl RFARESAIRONANERI RarbR M a CHOLE IS of o

sensitive to certaln exterior or reducing its adhesive force

(wai2dr - ammngma@htnectormakergoeve@)alongsthecﬁrasa@gfstms pntthe front side of the

machi ne TSR cidTc VR SRRyl BRIT o REWToFe CoorRialelioidt hAFRER, 2,y

appear ogupgurt r ¢igk slaﬂearpfmté”reeﬁmgl caheghieonay@rt emtr( ghenfiony sidep)of the
appl yi ng_the er - and- su rt conbinatio to a hesi ve .tape for dicing
with t heS%‘B'Cél\FAﬁH%P"r W&‘Fe"s 9 ke n@éheﬁéV% 'g}adé sefitMe {Qy 7 cegtain
surr oungégeﬁpgfg&oﬁfmgaaemp% ddfesivé %B?Wéﬁaﬁd—sﬁﬁgb&'&ﬁnﬁf sﬁépﬁP' ng

st ep) ecting the ceftain exterior factor on t I nterveni
adh&6 veholding fixedlydbecwafersansbisenspaort cbmlnmahm onether ctaﬂmletable@ftaamafgr

step, and.r t he.interyvenin adhe £l 3hd,8u ort. dISk fromthe
Tront of g, Bl 46kt 3he RhrBiEoRRbEfor, féfer, A HBLRE bieB BHLIET g
step). rddWe%aéb ébp‘dh the eBbr @ide tdfetherkemiedstisoor Wafef qGHNAINGD stdmp ey
i ncl ude he ste using a support disk larger than the sem conductor

waf er; aaRPlying Q:Naée@@@@' ﬁugpmrm@mnah@nétaa@ adhesiveitapetfap diging authon

t he sem gan 0

thor cby. SiecrgrBadFesl st AdEy Wk Aueketablr hufih 1 R Sfblngeg and

t hi ckness of the 30 sem conductor wafer. The intervening adhesive Iayer may
i nclude foam ng ingredients sensitive to the exterior factor for producing
foamin the adhesive |ayer. The intervening adhesive |ayer nay be an
adhesi ve tape having foam ng ingredients included in at |east one side, the



damaged. 10 In case of the pre-dicing nethod thin sem conductor squares can
be separated without difficulty. To nmake sure of the easy separation of the
+sem conduct or wafer or sem conductor ctg ps fromthe support disk use is
made of an adhesive tape which is sensitive to the ultraviolet rays for not
only reducing its adhesive force but also 15 foam ng inside to nmake and
expand voids in the adhesive |ayer. BRI EF DESCRI PTION OF DRAWNGS Fig.1l is

a per spegippofted Y cresmiferePea s Qrdiéiﬂgeffa'mﬁi(@la nd $tép)S Aindesfiédting the
perspective views of a sem conductor waféer, an 20 iInhterveni ng adhesive tape
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15 holding fixedly the wafer-and-support combination on the chuck table of a wafer
grinding machine to grind the semiconductor wafer on the rear side until the
grooves appear on the rear side of the semiconductor wafer (grinding step);
applying the wafer-and-support combination to an adhesive tape for dicing with
the so ground rear side facing the adhesive tape, which tape is surrounded and

20 supported by the circumference by a dicing frame (taping step); and effecting the
certain exterior factor on the intervening adhesive layer to reduce its adhesive
force before or after the taping step, and removing the intervening adhesive layer
and support disk from the front side of the semiconductor wafer after the taping
step (tape-removing step).

25 In each above invention, the wafer-and-support combining step may
include the step of using a support disk larger than the semiconductor wafer; and
the dicing step may include the step of putting two probes on the semiconductor
wafer and the marginal portion of the support disk, thereby dicing the
semiconductor wafer while measuring the remaining thickness of the

30 semiconductor wafer. The intervening adhesive layer may include foaming
ingredients sensitive to the exterior factor for producing foam in the adhesive layer.
The intervening adhesive layer may be an adhesive tape having foaming
ingredients included in at least one side, the foaming ingredients being sensitive to
the light for foaming. The support disk may be of a transparent material. The



Fi,g.19 illustrates how the support disk is exposed to ultraviolet rays to
15 renove the squares fromthe intervening adhesive |ayer; Fig.20
‘illustrates how a sem conductor wafer i4g supported by a support disk, which
is larger than the sem conductor wafer; and Fig.21 illustrates how the

sem conductor wafer on the support disk can be neasured in thickness with
the aid of a thickness gauge. 20 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
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adhesive tape to ultraviolet rays will cause the adhesive |ayer 13 to
reduce its adhesive force and at the sane tinme, its void-Iless, close

att achi 'BRIEF DESCRIPTIONVOFIDRAWINGS n the thickness of the adhesive
| ayer 13. On the other hand in the adhesive | ayer 14 the adhesive force

lovers, but tHdgdosBparspestve yieysof asearisPREUEtSr wafes kept unchanged
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d
be noted that the sem conductor wa 1 sticks to esive |ayer 13,
and20hatinteneeningpadhesive kape and aksupport Hiskadliusiriatiogl hgw thege aabjectsvare n
Fig. 4. Ie(%)ré}gﬁfn% particul ar enbodi nent the intervening adhesive tape is
describ gnprising adhesive layers 13 and 14 20 both sensitive to the

exterior fact CFigf@iGa“p_étS}ie@ﬂvéMéw oﬁd@WaYér-l‘apéGsUpﬂw_t combirtationg be not ed
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ultraviolet, rays. For exanple it is a piece of transparent glass 0.5 to 2.5
combination;

e Fig.7 is a perspective view of the wafer-tape-support combination and an
adhesive tape-and-frame for dicing, illustrating how the combination is applied to
the adhesive tape for dicing;

30 Fig.8 illustrates how the support disk is exposed to ultraviolet rays;
Fig.9 illustrates how the support disk is removed from the semiconductor
wafer;
Fig.10 is a perspective view of a dicing machine for use in dicing

semiconductor wafers;



The sem conductor wafer WL held with the support disk 11 via the adhesive
tape 10 as seen in Fig.3 is transported to a grinding machi ne 20 as shown
in Fig.S, where it is ground on the re& side until a required thickness is
30 reached (grinding step). As shown in the drawi ng, the grinding nmachine
20 has an upright wall 22 standing on the base 21 of the machine 20, a
vertically novabl e support 24 rides on parallel rails 23 laid on the
upright wal | Ry 1pRfa pedspactivedyiew of the f&'&'—@hﬁﬁg 58niBendudtBP Wafed movabl y
up and down todgether with the support 24. A turhtable 7 26 is arranged
rotatably on Fige1Bdsea perspective view of alaanaicongduetor cnater haningsgrapves

rot atab on. The grinding unit 25 has a spindle 28 rotatable
about Iﬁa%{)ﬁ?%:fforitgﬁ(ﬁ% axis, and the spindle 28 has a nmount 29 fixed to
its end. The Figun8 ig% Iside aidw aifi adragmehtef tRe semicondbetoronafe avingi ng
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support di sk Lt hieal } td; r : port
i ok 11, as b PrGAER hoiylie” SHpAOR JERAE Srds RUIRRAE! HayS 1B
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force Ofmé&ﬁ.u%ﬁhﬁ%ﬁi&ﬁﬂé@é’ﬁlitb%bsai?%?'ﬁctﬁ%knb%ﬁ?%géypport disk 11 is held up
che 1 u

to be deta fromthe surface o e sem co tor wafer W1. AT this
ti n) adhesive force of the adhesive |ayer 13 on the adhesive tape 10 is

101s oHESTMOREEORTARKING Ot THEINTENTINC o7 i th i he support

disk 11. 8 Weemiid to Fiid, adbemloondueter Wafdrohdishiis xegluralifyeotsuniper € di sk
11 on its _adhesi ve layer 14 gnd t her ef or.e, tgﬁ thin, seg con ucftor fer W
Lis | edefiaedhy erossing 8irepkySemdsifrent:side. 4dhgrseraiconAyclarangle V1 is

(tape-r ! t : i OIS | osi ng
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sen2Bondnnandionds followss.t r ansfer to the dicing adhesive tape without the
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30 the semiconductor wafer W1 to the support disk 11, and the adhesive layer is
sensitive to a certain exterior factor for reducing its adhesive force. The adhesive
force is caused by the adhesive force and void-less, close attaching force.
Adhesive tapes described in JP 63-17981(A) and JP 4-88075(A) may be used.

Referring to Fig.4, the adhesive tape 10 has its intervening film layer 12



di.ci ng adhesive tape 40 is ready for dicing in the dicing nmachi ne 50 as
shown in Fig.10. 15 A plurality of the sem conductor wafer W1 attached to
“the dicing frane 41 via the dicing adhdsi ve tape 40 are contained in a
cassette 51 in the dicing machine 50. The sem conductor wafer W1 attached
to the dicing frane is transferred to the tentative storage area 53 one by
one by the carrier neans 52 in the dicing 20 machi ne 50. The first
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t ape 40, I ive tape 10 along with the
support %Hsé%%lﬁ t%@eé{q@ﬁégtggﬁn&ggnd g‘sﬁ&af er W2. 30 The upper adhesive
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30 reached (grmdmg step).
As shown in the drawing, the grinding machine 20 has an upright wall 22
standing on the base 21 of the machine 20, a vertically movable support 24 rides
on parallel rails 23 laid on the upright wall 22, and a grinding unit 25 mounted to

the support 24 movably up and down together with the support 24. A turntable



10 support disk 11, thereby permtting renoval of the thin sem conductor
wafer W2 wi thout being broken. Form ng voids between the sem conductor
wafer W2 and the support disk rel ease 7he close attaching force, thereby
facilitating renoval thereof. 5 It should be noted that exposure of the
adhesive tape 10 to the exterior factor may be perfornmed prior to the
tape-renoving step. In that case the adhesive layer 13 is lowered in its
adhesi veefreraq‘vﬁanqgé& réthtdbly ehrtﬁ@%ésré)zqrhahe mhsy%nErutérﬁ y DfRPRick t8bRds 42 from
departing fromthe senm conduct or waf er . 0 I ntonveni ence i s caused
in the telptablyananggddhereonio Al separ ate sem conductor chips Cremain in

Lot he adnosi VESERG UHC 25, 4% A ool 28 BesERle BROHE B Bb, reelppor ¢

di sk 1laxiEheind theessidltRs R8ehdsaemblint 20efiwees Relits @ndl. t rEhve Ph@lint' 20 hag & t he
support di sk 11, as_shown in Fig.19. Thus, the adhesive force is |owered so
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of the grrndmgnstorremr epUshed adains&heRsdraicondactor wafer W1 togeindraay te 1 s

put in coar act wwth the marginal surface of the support disk 11 a, and at
t he samBUfIRRR, anot her probe 71 is put in contact with the rear surface of

th d
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acconpl i shed neasuring the thickness of fhe sem conductor wafer W1
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sem conduct or vva reventing the sem if ers from bei ng
hi t2By t he r nhext, vmlcbrtain exterroaMOI is effected swethef inbenvEningladhesiseltapee

from bei,ng. damaged |n th In the above de tion
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using laser beams. The present invention can be equally carrjed_ out by a
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s adhosi ve. D e OIS it bt SRpoRtR Aiesite Iaver dislohAiecls adhesieor 0
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very useful in producin sem conduct or chips, especially in

pr oduci @ the seatie Cli w.afemNﬁsas a whole.
Namely, after the adhesive force of the adhesive tape 10 is reduced, the

30 support disk 11 is held up to be detached from the surface of the semiconductor
wafer W1. AT this time, adhesive force of the adhesive layer 13 on the adhesive
tape 10 is weaker than ones of the adhesive layer 14 and accordingly the
adhesive tape 10 is detached from the semiconductor wafer W1 together with the
support disk 11.



12 CLAIM5 1. A method for dividing a sem conductor wafer into separate

chi ps, said sem conductor wafer having a plurality of chips defined by
“crossing streets onits 5 front side, dharacterized in that it conprises
the steps of: applying the sem conductor wafer to a support disk via an

i nterveni ng adhesive |ayer with the front side of the sem conductor wafer
facing the adhesive |ayer, which is sensitive to a certain exterior factor

for reducing Meardhifsithe édﬁe‘@vé \f%@ﬁﬂaﬁéﬂd%tfﬂ@éﬂ)f tt@%@bﬁbﬂ%@kqn)onl@
hol di ng fixedly the wafer-and-support conbination on a sel ected chuck table
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fromth ront sem con ter the taping step
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t he waf er - and- support conblnlng step includes the step of usi'ng a Support
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met hod for, divjdin ?se . condu r wafer,ipto separate.chips acgcording to
clai m 1.9igradtiesive fana 40Us reagy Jomding. in eoaieHE machie 50, 4% FEANEHIS
sensi tiyaqgtyg the exterior factor for producing foam 13 4. A nmethod for

di vi di ng sem conductor wafer into separate chips according to claim 3,
whed&i n t he i i pluvality of the lsesicendustor waler Y\Wohattaghed i due diaing facheddd i n

or odue WP 108 rdcies BResBR s 487aRE M anat B0 22 BRiestle 1.0 198, by "

separ at gngbhipe s@:cor di ng to claim4, wherein the support di sk is of a
eri al a sem onductor fer into

t ranspar ent nmet hod rdi

separate chi 33‘ fm:%mﬁ gugepTwatear W hastachee e he ciing fiae 15 HpaRleredio o
piece o Csh@'t@ﬁﬁat 1e5$tb rﬁe%r@@"ﬁd“bﬁlé l?yoné B the Eahier ﬁi(fér%' 59 ift the dicing
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al ong t hgy suistRi.ng streets on the front 5| de of the sem conductor wafer

(grooving step appl yi ng t he m conduct or wafer to support disk via an
i nt er veni ng aa)ﬁk%ﬂ,véhq? af uclw tafbﬁehéﬁ TBAves; He e t‘FPé‘gﬁ' e niicPEt her er
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25 the streets is selected to be cut by using the pattern matchlng method, and tﬁe SO g
selected street S is aligned with the rotary blade 57 laterally in respect of the
Y-axis. Then, the chuck table 55 is moved in the x-axis direction, letting the
rotary blade 57 cut the selected street on the semiconductor wafer W1.
This is repeated every time the rotary blade 57 is indexed the
30 street-to-street distance in the y-axis direction. After cutting all streets in one of
the orthogonal directions the chuck table 55 is rotated 90 degrees to effect same
cuttings in the other orthogonal direction, so that the semiconductor wafer W1
may be cut crosswise into squares C as shown in Fig.11 (dicing step).

Thus, no matter how the semiconductor wafer W1 may be reduced in



hal di ng fixedly the wafer-and-support conbination on the chuck table of a
waf er grinding machine to grind the sem conductor wafer on the rear side
“until the grooves appear on the rear si9e of the sem conductor wafer
(grinding step); 25 applying the wafer-and-support conbination to an
adhesive tape for dicing with the so ground rear side facing the adhesive
tape, which tape is surrounded and supported by the circunference by a

di ci ng ftigkRedd AReNGaéreemisbAdeétor CHips dahe beeriatiufadtied iviithdwtchéihgon
the interveni ng adhesive | ayer to reduce its adhesive force before or "after
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sem conductor wafer into separate chips according to claim9, wherein the
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chuckwéh'%géééng'sﬁbgaﬁg b'ﬂﬁtﬂ%‘%@io rrakg grooves al ong the crossing

str Iee_t s onht hdHe sem(ijctindmotrfr v}ymrwm cmnuinetj?méhvﬂi@ supponai_lsl?m 3¢ Giredly.
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adhesi V%Iﬂré%@fetﬁgﬁbs té(l;hg?fibgvncl’%rib Aﬁ%ﬁggﬂf%mﬂé‘%@ﬁ% 5 8hesive force of

(chi ps-separati i viding a sem conductor wafer
i nt 35sefhe adhesiveplayer d3rafitheg tape ¢0ai m 13, wherein the waf er-and- support

conbi ning st eFTHer?\C, 'tngs?prlaﬁ 3i§ﬁpl1°|fs raised to leave the semiconductor wafer W2
behind, as seen from Fig.18. The lower adhesive layer 13 has its adhesive force
weaker than the dicing adhesive tape 40, thus allowing the intervening adhesive

tape 10 along with the support disk 11 to leave the semiconductor wafer W2.
30 The upper adhesive layer 14 of the intervening tape 10 is still strong
enough to hold fixedly the support disk 11. Thus, the thin semiconductor wafer
W2 remains to be held fixedly by the dicing adhesive tape 40 and associated

frame 41 (tape-removing step).

The adhesive force is reduced by the exterior factor before removing the



usi ng a support disk larger than the sem conductor wafer; and the dicing
step includes the step of putting two probes on the sem conductor wafer and
the margi nal portion of the support dis&, thereby dicing the sem conductor
waf er while 10 neasuring the remaining thickness of the sem conductor
wafer. 15. A nethod for dividing a sem conductor wafer into separate chips
according to claim 13, wherein the intervening adhesive | ayer has foam ng

i ngr edi %DPBOHQMk i1V ghérebynSerdittRig &,rmbaalt@rtﬁe)thuﬁrs@%iebﬁeuét@a%féﬁ Wo. A
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cl ai m 1ithanié being brakemt ervem ng adhesive | ayer has foam ng ingredients
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F1001&& m)GIg&G#up‘fmdb\e Buppgrtms%lm‘y&ﬁ(s) miay be realized, the tape-removing step
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no dicing tape 40 and frame 41 are required, and accordingly the manufacturing

cost can be reduced (chips-separating step).
In grinding semiconductor wafers W1 or W2 it is necessary that the

20 required grinding be performed while measuring the instantaneous thickness of
the wafer to determine when the final desired thickness is reached, and when the
cutting is made to stop.

Referring to Fig.20, a support disk 11a is made larger than the
semiconductor wafer W1 (W2), and the semiconductor wafer W1 (W2) combined

25 with the support disk 11a is fixedly held on a selected chuck table 27 of the
grinding machine 20 of Fig.5. Referring to Fig.21, one probe 70 is put in contact
with the marginal surface of the support disk 11a, and at the same time, another
probe 71 is put in contact with the rear surface of the semiconductor wafer W1
(W2).

30 Thus, the probes 70 and 71 make up a thickness gauge 72, measuring the
thickness of the semiconductor wafer W1 (W2) in respect of the difference
between the heights of these probes. Making the support disk 11a larger than
the semiconductor wafer W1 (W2) enables to measure the thickness of the
semiconductor wafer W1 (W2) whenever necessary as above, and accordingly
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by the inner wall of the cassette 51 as seen from Fig.10, and hence from being
damaged in putting in the cassette 51.
In the above description dicing or grooving is effected by the rotary blade,
but such machining of dividing into semiconductor chips or grooving can be
10 effected equally by using laser beams. The present invention can be equally

carried out by a dicing machine using a rotary blade or a laser.

INDUSTRIAL APPLICABILITY
As described above, the method for manufacturing semiconductor chips
15 according to the present invention is made to grind a semiconductor wafer with
applying the semiconductor wafer to a support disk via an intervening adhesive
layer which is sensitive to a certain exterior factor for reducing its adhesive force.
Advantageously removal of the semiconductor wafer or chips can be performed
without being damaged. The method, therefore, is very useful in producing all
20 semiconductor chips, especially in producing thin semiconductor chips.



MDSL109& ()- s109& ()-9, 109%& ()- 9109 ()-109%& ()- 9 109 ()-7))))*V**aB7@Yy
109 ()- OF 109& ()- sS109& ()- 9 109& ()-109%& ()-'!9

1098 () -**++=++) , dET@Y *TH10%& ()-L(102& ()- 9' 10%& ()-s%

109 ()-$ 109 ()- L"109% ()-),B,,(-qg--.dET@Y

7SH109& () - 3594.0%& () - L3109%& () -

0@10%& ()-L,/10%& ()-s- @O%& ()-...... 5011~\ =y~ 3940%N& () - 5!t

“394.09& ()-5!t3%0%& ()-5y10%& ()€ Lo\ LM §0 ; 109& () -

1, 345667wWW4~\ =y!  3940%z& ()-5

*394.09K& ()-5! 3940%z& ()-5! 39409%& ()-5! 3940%& ()-5!V 3%40%& ()-5799999n

991 uvay! C S#%Og‘fétﬁbd 1R3¥&ibikingPa Q&knidandutiSr Wikef dntolSepgdrate chips, said

10! H 39409 (
, <d=A>z Xemidghdtittoy widtes having- &dplurafitOsicHips Yefinbtidoy Cidgsingbtreets on its

50 oS bt ot prasoie SR T oo 0705 U 10, 10,
ZX6"PL! k™ 0% nhlvidg R O&nicondutiSiowaler td @ sOpiore@&k (Via' an intervening
adhesive layer with the front side of the semiconductor wafer facing the adhesive
layer, which is sensitive to a certain exterior factor for reducing its adhesive force
(wafer-and-support combining step);

10 holding fixedly the wafer-and-support combination on a selected chuck
table of a wafer grinding machine to grind the semiconductor wafer on the rear
side (grinding step);

applying the wafer-and-support combination to an adhesive tape for dicing
with the so ground rear side facing the adhesive tape, which tape is surrounded

15 and supported by the circumference by a dicing frame (taping step);

effecting the certain exterior factor on the intervening adhesive layer to
reduce its adhesive force before or after the taping step, and removing the
intervening adhesive layer and support disk from the front side of the
semiconductor wafer after the taping step (tape-removing step); and

20 holding the wafer-and-frame combination on the chuck table of a dicing
machine to cut and separate the semiconductor wafer into individual chips (dicing
step).

2. A method for dividing a semiconductor wafer into separate chips according
25 to claim 1, wherein the wafer-and-support combining step includes the step of
using a support disk larger than the semiconductor wafer; and the dicing step
includes the step of putting two probes on the semiconductor wafer and the
marginal portion of the support disk, thereby dicing the semiconductor wafer while
measuring the remaining thickness of the semiconductor wafer.
30
3. A method for dividing a semiconductor wafer into separate chips according
to claim 1, wherein the intervening adhesive layer has foaming ingredients
sensitive to the exterior factor for producing foam.
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5. A method for dividing a semiconductor wafer into separate chips according
to claim 4, wherein the support disk is of a transparent material.

6. A method for dividing a semiconductor wafer into separate chips according
10 to claim 5, wherein the support disk is of a piece of glass 0.5 to 2.5 mm thick.

7. A method for dividing a semiconductor wafer into separate chips, said
semiconductor wafer having a plurality of chips defined by crossing streets on its
front side, characterized in that it comprises the steps of:

16 holding the semiconductor wafer on a chuck table of a dicing machine to
make grooves along the crossing streets on the front side of the semiconductor
wafer (grooving step);

applying the semiconductor wafer to a support disk via an intervening
adhesive layer with the front side of the semiconductor wafer facing the adhesive

20 layer, which is sensitive to a certain exterior factor for reducing its adhesive force
(wafer-and-support combining step);

holding fixedly the wafer-and-support combination on the chuck table of a
wafer grinding machine to grind the semiconductor wafer on the rear side until the
grooves appear on the rear side of the semiconductor wafer (grinding step);

25 applying the wafer-and-support combination to an adhesive tape for dicing
with the so ground rear side facing the adhesive tape, which tape is surrounded
and supported by the circumference by a dicing frame (taping step); and

effecting the certain exterior factor on the intervening adhesive layer to
reduce its adhesive force before or after the taping step, and removing the

30 intervening adhesive layer and support disk from the front side of the
semiconductor wafer after the taping step (tape-removing step).

8. A method for dividing a semiconductor wafer into separate chips according
to claim 7, wherein the wafer-and-support combining step includes the step of
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measuring the remaining thickness of the semiconductor wafer.

9. A method for dividing a semiconductor wafer into separate chips according
to claim 7, wherein the intervening adhesive layer has foaming ingredients
sensitive to the exterior factor for producing foam.

10 10. A method for dividing a semiconductor wafer into separate chips according
to claim 9, wherein the intervening adhesive layer has foaming ingredients
included in at least one side, the foaming ingredients being sensitive to the light for
producing foam.

15 1. A method for dividing a semiconductor wafer into separate chips according
to claim 10, wherein the support disk is of a transparent material.

12. A method for dividing a semiconductor wafer into separate chips according
to claim 11, wherein the support disk is of a piece of glass 0.5 to 2.5 mm thick.
20
13. A method for dividing a semiconductor wafer into separate chips, said
semiconductor wafer having a plurality of chips defined by crossing streets on its
front side, characterized in that it comprises the steps of:
holding fixedly the semiconductor wafer on a chuck table of a dicing
25 machine to make grooves along the crossing streets on the front side of the
semiconductor wafer (grooving step);
applying the semiconductor wafer to a support disk via an intervening
adhesive layer with the front side of the semiconductor wafer facing the adhesive
layer, which is sensitive to a certain exterior factor for reducing its adhesive force
30 (wafer-and-support combining step);
holding fixedly the wafer-and-support combination on a selected chuck
table of a wafer grinding machine to grind the semiconductor wafer on the rear
side until the grooves appear on the rear side of the semiconductor wafer, thereby
separating the semiconductor wafer into individual chips (dicing step); and
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to claim 13, wherein the wafer-and-support combining step includes the step of
using a support disk larger than the semiconductor wafer; and the dicing step
includes the step of putting two probes on the semiconductor wafer and the
marginal portion of the support disk, thereby dicing the semiconductor wafer while
10 measuring the remaining thickness of the semiconductor wafer.

15. A method for dividing a semiconductor wafer into separate chips according
to claim 13, wherein the intervening adhesive layer has foaming ingredients
sensitive to the exterior factor for producing foam.

15
16. A method for dividing a semiconductor wafer into separate chips according
to claim 15, wherein the intervening adhesive layer has foaming ingredients
included in at least one side, the foaming ingredients being sensitive to the light for
producing foam.

20
17. A method for dividing a semiconductor wafer into separate chips according
to claim 16, wherein the support disk is of a transparent material.

18. A method for dividing a semiconductor wafer into separate chips according
25 to claim 17, wherein the support disk is of a piece of glass 0.5 to 2.5 mm thick.



